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FLOOD PLAINS

A probiem of current concern to local and regional planners is
that of delimiting flood plains. This problem is of concern for two
reasons: (1) In regions experiencing rapid population growth, there is
increasing pressure for development of undeveloped land. (2} Federal
flood insurance regulations require that local governments know the
location of the 1/100 annual flood probability 1iﬁe.

Some progreés on this prob1em for the Mississippi River basin

using ERTS data has been reported by Rango and Anderson.1

A related phenomenon has been observed on ERTS images of the
St. Johns River Basin in ocur area. It has been noted that band 7 images
show a moderately-to well-defined gray area in the vicinity of the river.
In some sectors, this gray sector is diffiquTt to delineate; in others
it is quite sharply defined.
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large marsh areas and relatively few tree#, at least in this section

of the basin. Aerial photography and satellite images give a relatively
unobstructed view of the basin except in some places where a canopy of
willow and other trees obscures the river and its immediate ground
environs.

The sector of the river studied for this purpese is that running
along the western edge of Brevard County, where the river approximates
the western boundary of the county. Figures 1 to 3 show the southern,
central, and northern sectors, respectivefy, with some overlap. These ™}
are entargements of band 7 images (for different dates) enhanced to bring

out this effect. The river runs from south to north. Figure 1 shows

1 Albert-Rango and A. T. Anderson

ERTS 1 Flood Hazard Studies in the Mississippi River Basin
report No. X-650-73-294, Goddard Space Flight Center
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Figure 1
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Figure 2



Figure 3



the origin of the river; it also shows the effect of drainage of the
marsh, which formerly occupied an appreciably larger area than it does
now. The light-colored, rectangular sectors are drained sectors, mostly
converted to pasture. Much of the drainage water is carried by ditches
eastward to the Indian River. Lake Washington, lTocated approximately
one inch from the top of Figure 1, is the major source for the water
supply of the southern portion of the county, which now has a population
of 107,500, projecfed at 245,000 in 1995. Water supply is generally
fegarded as the limiting factor on population growth in this part of
the county.

Several sources of information have been used to obtain evidence
leading toward an interpretation of the gray area: color infrared aerial
photography, panchromatic aerial photography, discussions with persons

familiar with the river basin, comparison with known marsh regions in
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& Nefuge; comparizon with INTS images or
coastal wetlands: comparison with topographic maps, and walking selected
sectors.

The evidence from these sources has led us to the conclusion that
the gray area in these iméges represents marsh and semi-marsh. Where
we have checked it, this conclusion is consistent with results obtained
from a maximum 1ikelihood program which currently is in the testing
stage.

The appearance on the image is similar to that of coastal wetlands
areas on ERTS images of other regions, e.g., the west coast of Floridd*}

Color infrared and panchromatic aerial photographs show a vege-

tation and soil moisture pattern which corresponds approximately to the

subject pattern.



The most persmasive argument is presented by comparing the ERTS
pattern to topographic maps, where a general correspondence is seen
between the gray ERTS area and the marsh area shown on the topographic
maps (making allowance for the fact that the topographic maps are some-
what outdated and some of the marsh shown thereon has been removed by
drainage).

The boundary of the gray area varies somewhat with the amount of
rainfall. In most places, the variations are small; an exception is
the wide gray area in the top half of Figure 3, for which the changes
are significant. This area was abnormally wet at the time of the pass
shown in Figure 3.

A band 7 density-sliced computer map shows the pattern in useful
detail (an approximate scale of 1/24,000 on the original map). Photo-
graphic reproductions of this map are shown in Figures 4 to 7, which
represent south-to-north sectors, respectively, with overlap at one
interface. The map shows water surface as dark, the subject area-marsh
and semi marsh - as gray, and everything else blank. Major highways
{obtained from a band five map) and the county Tine have been drawn in.
The water surface running along the eastern edge of the figures is the
Indian River. We feel that in the original scale of 1/24,000, maps
of this type represent sufficiently accurate and detailed maps of marsh

areas to be useful for planning purposes, and these have been used in

providing information for development of a land use plan for the main-

land portion of the county. These data were taken on September 6, 1972,

which is during the wet season.
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Again, it will be noted that many dikes are seen clearly. Study
of this map indicates which dikes are accomplishing their intended pur-
pose and which are not.

Another way to present this result is shown in Figure 8, which
is an image made by scanning, quantizing, and enlarging the ERTS band
7 image, using an Optronics International drum-type microdensitometer.

As in the computer map, black represents visible water and gray represents
marsh and semi-marsh. In this pa}tfcular case, both the black and gray
areas are slightly smaller than they should be. This error is not inherent
in the method, but can be corrected by a siight adjustment of the gray
scale parameters used to make the image. Since both this method and

the computer density-sliced mapping method are quantizing methods, they
require proper setting of gray scale parameters to obtain the proper
jmage; but this can be done readily by referring to the ERTS band 7 image,
which shows‘relatively continuous density variation. The gray scale
parameters are adjusted to match the gray pattern in thelERTS band 7
image.

One method of investigating the meaning of the gray area on the
band 7 images was to observe the pattern in the Merritt Island Wildlife
Refuge, where the marsh pattern is well known. Figure 9 shows the re-
sult of projecting three different ERTS @gnd 7 images on a map of the
wildlife refuge and tracing the outline of the gray area. Where the
three gray areas did not coincide, separate lines are seen. The cross-
hatched lines on the map represent dikes built for mosquito control R
purposes. The gray area is a good approximation to the impoundment
areas built for mosquito control and containing vegetation in water,

i.e., marsh.
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Figure 10 shows the relations between three different lines having
significance with regard to the 5t. Johns flood plain. The solid line
represents a tracing of the boundary of the gray areaé of Figures 1 to 3
as projected on a map by means of a Bausch and Lomb Zoom Transfer Scope.
The dashed 1ine delimits the flooded area (at least 30 day duration).of
a 1953 flood as drawn by the U. S, Army Corps of Engineers. The dotted
1ine.represents a generalization of the 1/100 annual flood probability
line as developed by the U. S. Geological Survey, Since the ERTS marsh
line generally falls inside the other two lines, it does not change any
conclusions but does provide further information. In a counle of spots,
however, the ERTS marsh line lies outside the other two lines; those
spots should be investigated further. These three lines have been used
as background information by Brevard Coﬁnty planners in arriviﬁg at
recomnendations regarding areas which should be regarded as developable
and areas which should be preserved in an undeve1opedrstate. Those
recommendations are contained in a new land use plan now under consideration
by the County Commission.

One advantage of the ERTS mar§h line map is the repetitive nature
of its availability, making possible the observation of seasonal effects

and determining areas which are flooded or marsh part of the time.
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